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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). 

Information Disclosure Statement 

2. The information disclosure statement (IDS) filed on 1 1/02/2006 was considered by the 
examiner. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 8 and 12 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

5. Regarding claims 8 and 12, the phrase "may contain" renders the claim indefinite 
because it is unclear whether the sub-time-slot contains data of every ONT or not. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

9. Claims 1, 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Blabut 
(US Patent* 6,778,550) and in view of Koh et al. (US PGPub 2004/0022536). 

Consider claim 1, Blahut clearly shows and disclose, a passive optical network 
comprising: an OLT (Optical Line Terminal) (read as, OLT, 113; figure 1) for performing; a 
switching operation on a plurality of digital broadcast/image data received from an external 
broadcast provider (read as, the switch 201 within the OLT unit 1 13 performs switching of input 
SONET signals (SONET signals comprises of video and internet data); figure 2) according to 
respective broadcast/image selection information from users; frame-multiplexing the 
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broadcast/image signal and communication data received through an IP (Internet Protocol) 
network into a single frame (read as, the frame generator 404 combines the SONET signals into 
frames; figure 4); and electro-optically converting and transmitting the frame (read as, a laser 
407 converts the electrical signal into optical signal; figure 4) (abstract; figure 1, 2 and 4; column 
5 lines 17-36; column 9 lines 14-49). A plurality of ONTs (Optical Network Terminals) (read as, 
ONU 106; figure 1), each ONT adapted for receiving an optical signal from the OLT, and for 
photoelectrically converting the received signal (read as, photodiode 504 for receiving optical 
signal and converting it to electrical signal; figure 5), performing frame demultiplexing on the 
converted signal to output entire received communication signals and broadcast/image 
information included in a time-slot assigned to the ONT to a corresponding user (read as, frame 
detection 505, within a particular ONU, separates the ATM cells that belong to that ONU; figure 
5; column 1 1 lines 44-67) (figures 1 and 5; column 1 1 line 31 - column 12 line 13); and an 
optical splitter (read as, splitter 104; figure 1) arranged in a path between the OLT and the 
plurality of ONTs, said optical splitter splitting a signal from the OLT into the plurality of ONTs, 
coupling signals from the plurality of ONTs, and transmitting the coupled signal to the OLT 
(read as, splitter 104 performs splitting/combining of downstream and upstream signals; figure 

1). 

Blahut fails to disclose, time division multiplexing on the digital broadcast/image data to 
convert it into a broadcast/image signal; the ONT performing time-slot demultiplexing on the 
converted input signal to output entire received communication signals and broadcast/image 
information included in a time-slot assigned to the ONT to a corresponding user; and within the 
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ONT receiving a communication signal and the broadcast/image selection information from the 
user to output them to the OLT. 

In related art, Koh et al. disclose, the OLT time division multiplexing on the digital 
broadcast/image data to convert it into a broadcast/image signal (read as, multiplexer 430, time 
multiplexes the digital broadcast signal from antenna 310; figure 4; paragraph 0042); the ONT 
performing time-slot demultiplexing on the converted input signal to output entire received 
communication signals and broadcast/image information included in a time-slot assigned to the 
ONT to a corresponding user (read as, the multiplexer 530, time demultiplexes the TDM 
broadcast signal; figure 5; paragraph 0047); and the ONT receiving a communication signal and 
the broadcast/image selection information from the user to output them to the OLT (read as, the 
set top box 600 send control/communication signal to the ONU 500 and the ONU forward the 
signal to the OLT 400; figures 4-6; paragraph 005 1). 

. It would have been obvious for a person of ordinary skill in the art at the time of the 
invention to incorporate the teachings of Koh et al. with Blahut. Because the unified 
broadcast/communication passive optical network system provides efficient services; also 
bandwidth efficiency is achieved because a subscriber may select a desired broadcast channel 
using a controller. 

Consider claim 3, and as applied to claim 1 above, Blahut as modified by Koh et al. 
further disclose, each of the plurality of ONTs includes: a second optical receiver (read as, 
photodiode 504; Blahut, figure 5) for receiving the signal transmitted as the optical signal of 
^down from the OLT, and photoelectrical^ converting the optical signal (column 1 lines 32-67); 
a second optical transmitter (read as, laser 517; Blahut, figure 5) for electro-optically converting 
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upstream data and transmitting the upstream data to the OLT (column 12 lines 55-57); a 
frame/time-slot demultiplexer (read as, frame detector and filtering 505; Blahut, figure 5) for 
separating the frame/time-slot-multiplexed broadcast/image and communication signals (column 
1 1 lines 32-67); an Ethernet-PON ONT function processor (read as, microprocessor controller 
513; Blahut, figure 5) for receiving the communication signal from the frame/time-slot 
demultiplexer, and performing ONT functions on the function processor (column 12 lines 14- 
27); and a broadcast/image adapter (read as, MPEG decoder inside of video interface 508; 
Blahut, figure 5) for recovering a time-slot-format broadcast/image signal, separated by the 
frame/time-slot demultiplexer into an original signal (column 1 1 lines 60-63). 

Consider claim 5, and as applied to claim 1 above, Blahut as modified by Koh et al. 
further disclose, the single frame obtained by multiplexing the broadcast/image signal and the 
communication signal (read as, frame output from frame generator 404; Blahut, figure 4) is 
divided into a predetermined number of time-slots (read as, a subset of ATM cells belonging to a 
particular ONU 106; Blahut, column 1 1 line 54), and each of the time-slots includes a 
broadcast/image sub-time-slot (read as, particular cell within the subset of ATM cells; Blahut, 
column 1 1 lines 53-66) for containing a broadcast/image signal (read as, ATM cell containing 
video data; Blahut) and an Ethernet sub-time-slot for containing a communication signal (read 
as, ATM cell containing internet data; Blahut) (Blahut; figure 5; column 1 1 lines 53-66). 

10. Claims 9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Blahut 
(US Patent # 6,778,550) and in view of Koh et al. (US PGPub 2004/0022536) and further in 
view of Hou et al. (US Patent # 6,324,184). 
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Consider claim 9, and as applied to claim 1 above, Blahut as modified by Koh et al. 
disclosed the invention as described above and sub-frame (read as, a subset of ATM cells 
belonging to a particular ONU 106; Blahut, column 1 1 line 54) for broadcast/image signals, and 
a sub-frame for Ethernet communication signals (read as, ATM cells containing internet data and 
containing video data; Blahut), and the sub-frame for broadcast/image signals includes 
broadcast/image time-slots, respectively, for containing broadcast/image signals of the ONTs 
(read as, ATM cell containing video data; Blahut); but except for, the single frame obtained by 
multiplexing the broadcast/image signal and the communication signal is divided into a sub- 
frames, and the sub-frame includes time-slots, respectively, for containing signals of the ONTs. 

In related art, Hou et al. disclose, the single frame (read as, super frame 310; figure 3) 
obtained by multiplexing the broadcast/image signal and the communication signal is divided 
into a sub-frame (read as, frame 320; figure 3) for broadcast/image signals and a sub-frame for 
Ethernet communication signals (read as, frame 330; figure 3), and the sub-frame includes time- 
slots (read as, slot 332-328; figure 3), respectively, for containing signals of the ONTs (column 4 
lines 20-39). 

It would have been obvious for a person of ordinary skill in the art at the time of the 
invention to incorporate the teachings of Hou et al. with Blahut as modified by Koh et al. Since 
Hou et al. shows in details, the general framing structure of a transport stream with in a TDM 
passive optical network. 

Consider claim 12, and as applied to claim 9 above, Blahut as modified by Koh et al. 
and further modified by Hou et al. further disclose, the sub-frame for Ethernet communication 
signals (read as, ATM cells containing internet data; Blahut) may contain communication data of 
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every ONT (note, Blahut disclosed, an ATM cell can be broadcast to all ONU, it is obvious that 

said ATM cell, contains data for all ONU) (Blahut; figure 5; column 1 1 lines 51-55). 

11. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Blahut (US 

Patent # 6,778,550) and in view of Koh et al. (US PGPub 2004/0022536) and further in view 

of Hou et al. (US Patent # 6,324,184) and in further view of Wright et al. (US Patent # 

6,411,410). 

Consider claim 11, and as applied to claim 9 above, Blahut as modified by Koh et al. 
and further modified by Hou et al. disclosed the broadcast/image time-slot contains a 
broadcast/image signal selected by one of the ONTs corresponding to said time-slot's order (read 
as, the set top box send a channel selection signal to the ONU and OLT, then the ONU sends the 
optical signal to the set top box with the requested channel modulated with TDM; Koh et al., 
abstract and paragraph 0059) and the invention as described above; except for, a time-slot is left 
empty or filled with null data if there is no broadcast/image signal selected by the ONT. 

In related art, Wright et al. disclose, an optical passive network using TDM transport 
scheme to delivers data from an OLT 12 to a plurality of ONU 14, figure 1. Wherein, the TDM 
signal comprises of multiple timeslots assigned to different ONU 14, figure 4; and a time-slot is 
left empty or filled with null data (read as, empty cells labeled E; figure 4) if there is no 
broadcast/image signal selected by the ONT (column 8 lines 1-5). 

It would have been obvious for a person of ordinary skill in the art at the time of the 
invention to incorporate the teachings of Wright et al. with Blahut as modified by Koh et al. and 
further modified by Hou et al. So that successive TDM optical signals belonging to different 
ONU can be kept synchronized. 
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12. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Koh et 
al. (US PGPub 2004/0022536) and in view of Blahut (US Patent # 6,778,550). 

Consider claim 13, Koh et al. clearly show and disclose, an optical passive network 
comprising: an OLT for performing, channel selection according to the user control signal 
(abstract), performing time division multiplexing on the digital broadcast/image data to convert it 
into a broadcast/image signal (read as, multiplexer 430, time multiplexes the digital broadcast 
signal from antenna 310; figure 4; paragraph 0042), electro-optically converting the 
broadcast/image signal into a broadcast/image optical signal of Xb (read as, the optical 
transmitter 462 convert the electrical signal into optical signal; figure 4), electro-optically 
converting communication data received through an IP network into a communication optical 
signal of X,down (read as, the optical transmitter 464 convert the electrical signal into optical 
signal; figure 4), coupling the broadcast/image optical signal of Xb and the communication 
optical signal of A, DO wn into a single signal (read as, the wavelength multiplexer 470; figure 4), 
and transmitting the single signal; a plurality of ONTs (read as, ONU 500; figure 3), each ONT 
receiving an optical signal from the OLT, separating the received signal into the broadcast/image 
optical signal of Xb and the communication optical signal of Xdown (read as, the wavelength 
demultiplexer 510 separates the two wavelengths; figure 5), photoelectrically converting the two 
separated signals (read as, optical receivers 522 and 524 convert the optical signal into electrical 
signal; figure 5), performing time division demultiplexing on the converted broadcast/image 
signal to convert it into broadcast/image information (read as, the multiplexer 530, time 
demultiplexes the TDM broadcast signal; figure 5; paragraph 0047) , outputting the 
broadcast/image information and the photoelectrically converted communication signal to a 
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corresponding user (read as, the ONU 500 outputs the signal to corresponding set top box 600; 
figure 5 and 6), and receiving a communication signal and the broadcast/image selection 
information from the user to output them to the OLT (read as, the user send control and 
communication signal to the ONU and OLT; paragraph 0051). 

Koh et al. fail to disclose, an OLT for performing switching operation on a plurality of 
digital broadcast/image data received from an external broadcast provider; and an optical splitter 
for splitting a signal from the OLT into the plurality of ONTs, coupling signals from the plurality 
of ONTs, and transmitting the coupled signal to the OLT. 

In related ait, Blahut discloses, an OLT for performing switching operation on a plurality 
of digital broadcast/image data received from an external broadcast provider (read as, the switch 
201 within the OLT unit 1 13 performs switching of input SONET signals (SONET signals 
comprises of video and internet data); figure 2); and an optical splitter (read as, splitter 104; 
figure 1) for splitting a signal from the OLT into the plurality of ONTs, coupling signals from the 
plurality of ONTs, and transmitting the coupled signal to the OLT (read as, splitter 1 04 performs 
splitting/combining of downstream and upstream signals; figure 1) (figures 1 and 2; column 3 
lines 60-67 and column 5 lines 30-35). 

It would have been obvious for a person of ordinary skill in the art at the time of the 
invention to incorporate the teachings of Blahut with Koh et al. Since, Blahut disclose the 
method for increasing bandwidth efficiency by allowing for flexible bandwidth allocation. 

Consider claim 15, and as applied to claim 9 above, Koh et al. as modified by Blahut 
further disclose, each of the plurality of ONTs (read as, ONU 500; figure 3, Koh et al.) (note, all 
of the cited quotations in this paragraph are from Koh et al.) includes: a second WDM coupler 
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(read as, wavelength demultiplexer 510; figure 5; paragraph 0044) for separating an optical 
signal received from the OLT into a communication signal of Xdown (read as, signal input to 
converter 524; figure 5) and a broadcast/image signal of Xb (read as, signal input to converter 
522; figure 3); a second optical receiver for receiving the separated communication signal of 
taowN (read as, converter 524; figure 3, paragraph 0046) and converting the communication 
signal into an electrical signal; a third optical receiver for receiving the separated 
broadcast/image signal of A,b (read as, converter 522; figure 3, paragraph 0046), and converting 
the separated broadcast/image signal into an electrical signal; an Ethernet-PON ONT function 
processor (read as, controller 550; figure 3, paragraph 0049), connected to the second optical 
receiver, for performing ONT functions; a third optical transmitter (read as, transmitter 584; 
figure 3, paragraph 0051) for receiving broadcast/image selection information and a 
communication signal to be transmitted to the OLT from a corresponding user through the 
Ethernet-PON ONT function processor, and transmitting them as an optical signal sup; and a 
time division demultiplexer & broadcast/image adapter (read as, format converter 540; figure 5, 
paragraph 0049) for receiving the broadcast/image signal converted into the electrical signal, 
performing time division demultiplexing on the received signal, and recovering a time-slot- 
format broadcast/image signal, obtained through the time division demultiplexing, into an 
original signal (note, all of the cited quotation are from Koh et al., figure 5; paragraphs 0044- 
0051). 

13. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koh et al. (US 
PGPub 2004/0022536) and in view of Blahut (US Patent # 6,778,550) and in further view of 
Chang (US PGPub 2003/0020991). 
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Consider claim 16, and as applied to claim 13 above, Koh et al. as modified by Blahut 
disclosed the invention as described above; except for, the time-division-multiplexed 
broadcast/image signal includes time-slots for broadcast/image signals corresponding 
respectively to the plurality of ONTs, and each of the time-slots includes a predetermined 
number of sub-time-slots for accommodating the same predetermined number of 
broadcast/image signals. 

In related art, Chang disclose, the time-division-multiplexed broadcast/image signal (read 
as, downstream data frame 1200; figure 12) includes time-slots (read as, fields 1012 to NO 12; 
figure 12) for broadcast/image signals corresponding respectively to the plurality of ONTs, and 
each of the time-slots includes a predetermined number of sub-time-slots (read as, fields 1012A 
to 101 2D) for accommodating the same predetermined number of broadcast/image signals 
(paragraphs 0057 and 0063-0064). 

It would have been obvious for a person of ordinary skill in the art at the time of the 
invention to incorporate the teachings of Chang with Koh et al. as modified by Blahut. Since, 
Chang disclose a method for increasing bandwidth efficiency by performing automatic 
bandwidth adjustment. 

Allowable Subject Matter 
14. Claims 2, 4, 6-8, 10, 14 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a) Koeck, Klaus; 4,567,586 

b) Graves et al.; 4,994,909 

c) Sharpe et al.;5,l 50,247 

d) Czerwiec et al.; 5,576,874 

e) Unitt et al.; 2002/0163695 Al 

f) Masucci et al.; 6,498,667 

g) Kogelnik et al.; 6,684,031 

h) Shragaetal.; 6,697,374 

i) Blahut, Donald E.; 6,796,555 

16. Any response to this Office Action should be faxed to (571) 273-8300 or mailed to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 



17. Any inquiry concerning this communication or earlier communications from the 
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Examiner should be directed to Thi Le whose telephone number is (571) 270-1 104. The 



Examiner can normally be reached on Monday-Friday from 7:30am to 5:00pm. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone number for the 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free) or 703-305- 
3028. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist/customer service whose telephone number is (571) 272- 



organization where this application or proceeding is assigned is (571) 273-8300. 



2600. 



TMLe 




SUPERS . 



